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Juvenile muscular atrophy of the distal upper extremity, known as Hirayama disease, typically progresses before stabilization, with the clinical course plateauing within 5 or 6 years [1] [2] [3] . We present a case of surgical treatment for Hirayama disease >30 years after the onset of symptoms.
A 48-year-old woman presented with progressive weakness of the right distal upper hand and forearm. Her symptoms began at the age of 15 years with coldness in the right hand. She had difficulty in extending her right hand fingers and experienced a clumsy hand during a cold weather 3 years later. Exacerbation of muscle weakness proceeded, and she experienced slow progressive weakness of the proximal lower ipsilateral limb, for which she visited our institution. Neurological examination revealed marked atrophy of the right distal upper extremity and claw hand deformity (Fig.  1) . The deltoid, biceps, and brachioradialis were normal. The deep tendon reflexes were sluggish in the affected upper limb, but they were brisk in the bilateral lower extremities. Moderate to severe sensory disturbance was observed on the ulnar side of the affected forearm and hand, but her sensory modalities were normal in the other extremities.
Electromyography demonstrated severe chronic neurogenic changes characterized by high-amplitude, longduration motor unit potentials in the affected muscles. Conduction velocity and amplitude of the sensory nerve in the bilateral median, ulnar, tibial, and sural nerves were normal. Sensory evoked potentials (SEPs) were examined using previously described methods 4) . Her median and tibial nerve SEPs indicated that her central sensory conduction times were normal (Fig. 2) . Cervical magnetic resonance imaging (MRI) showed asymmetric anteroposterior flattening with high-intensity areas on T2-weighted images at the C4-5, C5-6, and C6-7 levels. Cervical MRI in the flexion position revealed a forward shift of the spinal cord without displacement of the posterior dural wall, and the spinal cord was compressed at the C4-5 and C5-6 levels (Fig. 3) .
Anterior discectomy and fusion at C4-5 and C5-6 were performed. Eight degree lordotic polyetheretherketone cages were placed in each interbody space to achieve cervical lordosis. Cervical MRI in the flexion position showed no evidence of spinal cord compression by the vertebral bodies 6 months postoperatively (Fig. 4) . Two years postoperatively, her right leg had regained full strength, but atrophy of the right upper extremity and claw hand deformity remained.
The pathological mechanism of Hirayama disease is considered to be repetitive compression of the anterior cord due to forward displacement of the posterior dural sac on neck flexion 2, 5) . Hirayama disease progresses before becoming stable, with the clinical course plateauing within 5 or 6 years in majority patients [1] [2] [3] . However, we are not aware of cases with a highly unusual progressive course of >30 years that was observed in our patient.
The present study did not show displacement in the posterior wall of the dura mater in the later stage of the disease, although it is unknown whether a tight dural canal presented in the early stage of the disease. A previous study has reported that neurological symptoms were severe in patients with a tight dural canal on flexion compared with those in patients without a tight dural canal 6) . These findings may help in explaining how Hirayama disease without a tight Central sensory conduction times (CSCT), such as conduction times of N9o-P13/14o, N9o-N20o, and N21-P38 intervals, were normal. The normal limit value of CSCT was defined as between −2.5 and +2.5 SE. dural canal can progress very slowly. Therefore, neurological deterioration in our patient for >30 years might be due to excessive local kyphosis in flexion without a tight dural canal.
In conclusion, the present case suggests that hyperflexion without a tight dural canal is a significant factor in determining the long-term prognosis in patients with juvenile muscular atrophy of the unilateral distal upper extremity.
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